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High=strength, high-performance, turbine design
for high power-density applications
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Abstract

Supersanin tuckinss are requenily ugea whan significens smoucts of powsr must be cxlracied
from & small amownt of mass e sublect 1o fErge presaure draps. Agpicalions for sucfl lurbings
range fom cemEEsl ordenwsler ooulsion seslenis (o dquild propeliant ckat sngines. The fafer
apclicaran is of peicwiar imporlanse i human raled gpose stage engnes o bs wssd in Space
Explorarian missions. Hislorzaly, G50 elfonts (v his area have fBoused an reducing ihe slressss
Fesagigted with unsleady aorodpoaie forces on s airolls. Center-bors siraight nozzics bave
heen repiaosd wilth fro-dimcossna) wiapoed aiifolis, and mars racenily with inngeative thige-
dimensianal airfal desians, Wiile Mose new designs reduce the unsready ssradymamic loads,
the tin orofilss that those aiffolls exfibl lowards e raling edge intraduce sirsss and
manafachrakiiy issues. A oo dosig0 Soorpact 6ased on neural netwsrks fas besn amployed
hers o overnoms suohi shricOmings and obialn signiicanily stongss and rabust aifoils while
maintaiming and aven improwing Re asraapnamic perfarmanoe. A rapreseniaiive spphoalion
cansisting af 8 ans slage supoersenic Wne wih 8 Wash numbsr af 1.5 af nazzia aischargs is
presanied hers, Ths rsdesigred SUperscic vane s shenger 1han ine Geselng, fias sighlly 1owar
losses, Bnd A0 improvsd sunfacs prossure disiriborion. The redssigned vene aisc saibils smiaiion
rangenral vanatisns of fow velooily al ife sxif of the vans, This feehire indicates reduced
sfatordair infergabion affecis fsolaled noezle fow and ! afage pacfarmance data will be
DrEsanied,

! Cogineesing sien sl
* Senior Soicntist, Explaracizn Techaelowy Dirvcion:le

P M ARA Aoz Reazarch Ceoner has filed patent ipplicaticns Gosed on methods of praducing subsoni
end supersinic terhing vire. arl the particular supersontz vane snd varinnes therend thin are discesed T
thi= papee. A patens for e vnderiving nevril nebeart desipn mehmialags hes baon graced.






